Objectives: To explore current practices and opinions regarding hospital management of Parkinson disease (PD) patients in specialized PD Centers. Methods: Fifty-one out of 54 National Parkinson Foundation (NPF) Centers worldwide completed an online survey regarding hospitalization of PD patients. Results: Many Centers were concerned about the quality of PD-specific care provided to their patients when hospitalized. Primary concerns were adherence to the outpatient medication schedule and poor understanding by hospital staff of medications that worsen PD. Few Centers had a policy with their primary hospital that notified them when their patients were admitted. Rather, notification of hospitalization came often from the patient or a family member. Several Centers (29%) reported not finding out about a hospitalization until a routine clinic visit after discharge. Quick access to outpatient PD care following discharge was a problem in many Centers. Elective surgery, fall/fracture, infection, and mental status changes, were identified as common reasons for hospitalization. Conclusions: There is a perceived need for PD specialists to be involved during hospitalization of their patients. Improvement in communication between hospitals and PD Centers is necessary so that hospital clinicians can take advantage of PD specialists' expertise. Education of hospital staff and clinicians regarding management of PD, complications of PD, and medications to avoid in PD is critical. Most importantly, outpatient access to PD specialists needs to be improved, which may prevent unnecessary hospitalizations in these patients.
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Introduction
Parkinson disease (PD) is a progressive neurological disorder that currently affects between 4.1 and 4.6 million individuals over the age of 50 worldwide, a number expected to double by the year 2030 [1] . Because dopaminergic medications are effective for the motor symptoms of PD, patients in the early stages generally do not require emergency treatment or hospitalization for their PD symptoms [2] . As PD advances, dyskinesias, motor fluctuations, falls and non-motor manifestations such as cognitive impairment and treatment related psychosis become more prominent [3] and may lead to hospitalization [4e6]. Since PD typically affects an older population, these patients also commonly suffer from comorbid conditions that may independently require hospitalization [7e9]. Hospitalization rates of patients with parkinsonism are 1.45 times higher than for age-matched controls [7, 10] . Furthermore, PD patients with moderate to advanced disease may have special needs, such as precise timing of medications to avoid wearing off, that may be difficult to accommodate in a hospital setting. Currently, PD is commonly managed in the outpatient setting by general neurologists or movement disorder specialists, who are often not consulted when PD patients are hospitalized. Non-neurologists working in a hospital setting generally have had little experience with this complex condition, which may further impact care of hospitalized PD patients. Questions remain as to how PD is managed in an inpatient setting, and few publications exist that address the issue of hospitalization in PD patients.
Based on a survey of attendees of the 2010 Young Onset Parkinson's Conference sponsored by the National Parkinson Foundation (NPF), hospitalization was identified as a major issue in the patient community. To address this, the NPF formed a committee to conduct a survey of NPF Centers, including both Centers of Excellence (COE) and Care Consortium Centers (CCC). The goal was to explore current practices and opinions at NPF Centers regarding hospitalization of PD patients.
Methods

Survey design
An internet-based survey was developed by the NPF Hospitalization Writing Committee and placed online using Survey Monkey (www.SurveyMonkey.com, Portland, OR). The survey was based on practice gaps identified from a literature search on the management of the hospitalized PD patient as well as a non-peerreviewed article aimed at improving the hospitalization experience of PD patients [11] . The full survey is included in an online appendix to this article. The 54 NPF Centers in the network, comprised of 43 COEs and 11 CCCs around the world, were invited to complete the survey online. Of the 54 Centers invited to participate, all of the 43 COEs and 8 of the 11 (73%) CCCs submitted responses.
COEs are selected by a peer-reviewed process on the basis of their ongoing research, comprehensive care delivery, and professional education and patient outreach services. CCCs have to meet similar criteria except in the area of research.
Hereafter, the term "Centers" refers to both COEs and CCCs. Thirty-five of these Centers (28 COEs and 7 CCCs) are located within the United States (US Centers), and 16 (15 COEs and 1 CCC) are outside the US (International Centers). Combined, these Centers care for over 50,000 PD patients worldwide.
One individual from each Center was asked to respond to the survey, and the survey respondent was instructed to reflect the experience at the Center rather than personal opinion. The respondents were 32 physicians, 17 nurses/nurse practitioners, and 3 allied health personnel (i.e. social work, therapists, etc). The survey took approximately 15 min to complete and was posted for 2 months.
Statistical analyses
Descriptive statistics were used to summarize the results of the survey, and comparisons between US and International Centers were performed using Fisher's exact test. Data were analyzed using SPSS v. 17.0 (SPSS Inc., Chicago, IL).
Results
Perceptions of hospital care for PD patients
Most centers were not confident about the quality of PD-specific care provided to their patients when hospitalized ( Table 1 ). The majority of Centers (94%) were not confident that patients received medications on time when hospitalized. Also Centers were not confident that hospital professionals had general knowledge regarding more complex PD-specific contraindicated therapies; 71% were not confident that hospital staff knew that anti-emetics such as metoclopramide and prochlorperazine could worsen PD motor symptoms, and 80% were not confident that physicians knew clozapine and quetiapine were the least likely antipsychotics to worsen PD symptoms. The majority of Centers (72%) were confident that hospital staff knew that infections could cloud mental status. About half of Centers were confident that hospital staff knew that PD medications such as dopamine agonists, amantadine, and anticholinergics could affect mental status and that reducing these medications could improve psychosis and other behavioral issues.
Admission, hospitalization and discharge
Most NPF Centers (76%) admit PD patients more often to their own hospitals than outside hospitals (Table 2 ). For unplanned admissions or emergency room visits, few Centers (25%) had a mechanism in place that would trigger a call from the hospital physician to their Center. At 61% of the Centers, this was addressed by asking patients to have the emergency department (ED) contact their clinic when they presented for evaluation. Centers typically learned about a patient's hospitalization at the actual time of admission (33%) or during hospitalization (47%). Notification of hospitalization came more often from the patient or family (71%) than from physicians (57%). Twenty-nine percent of the Centers learned about hospitalization at a follow-up clinical visit. If Table 1 PD specialists perception of PD patient hospital care. admitted to a Center's own hospital, primary PD clinicians were involved in their hospital care either directly (63%), or less often, by phone consultation (26%). Approximately half of the Centers (45%) could admit patients electively for medication management, 53% could admit electively for behavioral management and 59% could admit electively for rehabilitation programs (Table 3) . A greater percentage of Centers (80%) could send patients to acute inpatient rehabilitation after hospitalization. For these items, there were no significant differences in responses between US and International Centers. At 66% of Centers, patients could be seen within 2 weeks of hospital discharge. More international (75%) than US Centers (43%) responded that they had an incentive to provide readily available outpatient care in order to avoid admissions (p ¼ 0.04). Despite such an incentive, many Centers had difficulty providing patients with readily available outpatient appointments. Significantly more international (38%) than US Centers (6%) responded that their earliest appointment for follow-up after hospital discharge was greater than 4 weeks (p ¼ 0.008).
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Reasons for hospitalization of the PD patient
More than half of the Centers listed elective surgery, fall/fracture, infection unrelated to pneumonia, and mental status change as common reasons for hospitalization, while almost half of the Centers (49%) listed aspiration pneumonia (Fig. 1) . More US Centers thought their patients were hospitalized for elective surgery than international Centers (77% vs. 44%, p ¼ 0.03), while more international Centers identified psychiatric issues (anxiety/depression/ psychosis) as more common reasons for hospitalization than US Centers (38% vs. 6%, p ¼ 0.008). Admissions for deep brain stimulation (DBS) and intestinal levodopa infusions were uncommon.
DBS hospitalizations
Approximately 80% of NPF Centers perform DBS surgery (Table 4) . Only 18% of Centers overall could admit patients to the hospital for prolonged initial programming, with no difference between US and International Centers. There were no differences between US and international Centers in the ability to admit for DBS programming issues, caring for patients implanted at other sites, or providing guidance on handling DBS issues.
Discussion
PD is generally managed in the outpatient setting, so hospitalbased clinicians, nurses and other hospital staff may be unfamiliar with the management of the complicated PD patient. The goal of this exploratory survey was to uncover current hospitalization practices for PD patients and to gather perceptions regarding the hospital management of PD patients across NPF Centers. The findings highlight several critical issues regarding inpatient PD care that need improvement.
Many NPF Centers have a catchment area significantly larger than that of their "home" hospital. Therefore, it is not uncommon for patients to travel long distances to see a PD specialist at an NPF Center, yet seek urgent care at a local medical facility. Only the establishment of broad regional communication systems will ensure that the treating PD specialist is notified of every hospitalization at the time of admission. In the absence of such a system, it is the patient's and families' responsibility to ensure that their treating neurologists are notified. In an attempt to ensure expert care, many Centers try to admit their PD patients to their "home" hospital, because PD expert staff and clinicians can be readily involved in that patient's care. The survey found, however, that communication between Center staff and the hospital is not always consistent. Only a quarter of the participating Centers have a policy in their own hospital that would trigger a contact from the hospital to their office alerting them that their patient had presented for emergency evaluation. Moreover, many Centers have yet to implement a systematic process of patient education and engagement in the hospitalization process. Only 61% of Centers reported that they instructed patients to contact their PD Center if presenting to an ER. Therefore, based on this survey, one important step toward improving hospital care of the PD patient involves improving patient (and family) engagement as well as the implementation of a system to improve communication between both local and regional hospitals and PD Centers regarding ER visits and hospital admissions.
A surprising finding was how many Centers felt they could admit patients electively for medication management, behavioral management and rehabilitation. Admission for medication management was felt to be a viable option at 37% of US Centers. However, in the US, third-party payers may not pay for an elective hospitalization for "medication management". A similar percentage (37.5%) of Canadian Centers replied that they could electively admit PD patients for medication management, though one Canadian Center indicated that lack of bed availability made elective admissions for medication management difficult in reality. Thus, it is likely that each individual filling out our survey had a different definition of an "elective" admission and that multiple factors influence the feasibility of such admissions. Outside the US and Canada, it may be easier to electively admit patients for medication management, and 7 of the 8 non-Canadian International Centers responded that they could do so. A study from Italy reported that the most frequent reason for admission in their PD patients was a planned hospital stay to adjust dopaminergic therapy [8] . An Australian study reported 116 of 761 PD admissions were performed for "confirming diagnosis.or for the management of motor fluctuations and dyskinesias", though the study did not specifically mention how many were elective admissions [6] . In contrast, a report from the United Kingdom specifically stated that they did not admit patients for medication adjustment [5] , suggesting a wide variation in elective admissions policies worldwide.
Elective surgery, fall/fracture, infection unrelated to pneumonia, mental status change, and aspiration pneumonia were considered by our Centers as common reasons for hospitalization. These data are consistent with several studies that have identified falls, pneumonia and other infections as common reasons for hospital admission [5e7]. Admissions for DBS and intestinal levodopa infusion (not available in the US) were less common, likely because they applied only to a subset of PD patients. There were no differences between US and international Centers regarding DBS hospitalization issues, though only 80% of NPF Centers perform DBS surgery.
Interestingly, psychiatric issues (anxiety/depression/psychosis) were cited as more common reasons for hospitalization in international than US Centers (38% vs. 6%). This may be because the US Avoiding unnecessary admissions is important to the overall well-being of PD patients. In a study examining the events leading to hospital admissions for PD patients, Martignoni et al. [8] reported that more than half of PD patients did not require specific treatment for the acute comorbid event prompting admission; patients improved with adjustment of PD medications only. Similarly, a Center in Israel adopted an "open door" policy where patients could come without an appointment, and found that their average number of admissions per year dropped from 40 to 18 over a 3 year period [12] . In the Netherlands, the ParkinsonNet concept (a nationwide series of regional community networks of therapists specifically trained in PD) improved the quality of care in the community, obviating the need for more expensive admissions [13] . These collective results suggest that if readily available, expert outpatient care can be provided for frequent adjustment of PD medications, many hospital admissions could be avoided. When asked if there was an incentive to provide readily available outpatient care, significantly more international (75%) than US Centers (43%) reported an incentive. However, quick access to outpatient PD care is not being achieved in our Centers, as patients have waits of greater than 4 weeks for follow-up appointments at 16% of Centers.
In general, hospital lengths of stay are longer for PD patients when compared to non-PD patients [5, 10] . This may be because when hospitalized, PD patients are often cared for by health care professionals who are not familiar with PD. The majority of Centers were not confident that medication schedules were adhered to during hospital stays perhaps because the importance of medication timing in PD was not well understood by hospital staff. Moreover, the complexity of dosing in moderate to advanced PD places considerable strain on the often limited hospital staff. A recent study demonstrated that 71% of PD patients admitted to a surgical ward had missed doses of PD medication during their hospital stay, with 34% of patients missing over 10% of prescribed doses [14] . Since Martignoni et al. [8] reported that some hospital comorbidities could be improved or prevented by adjustment of PD medications alone, medication adherence is critical in helping to decrease length of hospital stays. In addition, the fact that PD may be worsened by antipsychotics (either typical or atypical) or antinausea medications such as metoclopramide is under-recognized among non-specialists [15, 16] . The majority of Centers were not confident that hospital clinicians knew that clozapine and quetiapine were the two atypical antipsychotics of choice to treat PD psychosis. As psychosis is the main reason for repeated admissions in PD [12] , more understanding regarding the effects of antipsychotics on PD motor and non-motor symptoms may improve hospitalization-related outcomes in PD.
This survey is not without limitations. The responses represent the experiences and opinions of the individual completing the survey, and not necessarily all clinicians at each site. While most of the surveys were completed by physicians, some were completed by nurses, social workers or therapists. These different professions/ individuals may have interpreted questions differently. Furthermore, these responses reflect the perception of care provided by others, which may be different from the reality of care provided by others. This survey is therefore best regarded as a first step toward addressing an understudied topic that has international ramifications for PD care. Additional surveys on this topic are encouraged.
PD patients are vulnerable when hospitalized, as they are typically under the care of non-specialist providers. As specialist input has been demonstrated to improve the care of stroke patients [17] , research is needed on whether involving PD specialists could improve hospitalization of the PD patient. This survey has identified three specific targets for improvement. First, mechanisms need to be established to ensure notification of the treating neurologist that a PD patient in their practice has been admitted to the hospital. Relying on patients in crisis to alert their own physicians is neither optimal nor foolproof, but should continue to be encouraged. Communication between hospitals and PD neurologists regarding ER visits and hospital admissions needs streamlining, so that PD specialists can have input into the inpatient aspect of PD care. Second, interventional educational programs need to be studied and implemented for training hospital staff and non-neurologist clinicians regarding management of PD (including timing of dopaminergic therapies), complications of PD, and medications to avoid in PD patients. Finally, a plan to improve access to outpatient care is essential to prevent unnecessary hospitalizations of PD patients. All of the issues uncovered by this project can be addressed and improved through both future studies and outreach and education of hospital systems.
